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(57) [^>] 

x *)%h±&mmmm-h . ig*£iH*sfs 1 # 

H£(TT\ 2 0 0-6 0 O-C^tefflrtt'StR^ix, Mia 

2#ffl^TT\ 3 0 0-9 0 QX*>WRPlXm&1X* 
Mt53S 1 i&gi •5Sv^2aK-ef(f2^ 1 JftWISiifc 
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k. 
RTk. 

IW**tf«l»IWHTT , » 2 0 0~6 0 0XWi»*I 
finEJJIKffaiftfcSllKJ: 9ftv*l 1 a* 

S&Pgk. 

wmz&tz^m 2nm%Tx\ 3oo~9oo*c<7>ig 
hi*i-c'S!k§ a, sina^ i &k i o is^ss 2 ^K-emfie 

mj: o %h z t &<mt£t zmxm 1 iztmo^mi** 

ij3y> TiN, TaN, WN, Pt, Ru, I 

im$zm4 i mm^itm&T a 2 o 5 , t i o 2 . 

(Ba, Sr)Ti0 3 (BST) . StT i 0 3 (S 
T) , Si0 2 , S i 3 N 4 t/c«iPbZrTi 0 3 (PZ 
T) J:0=Sr*#-K4fcttin^W«^JKJ:"3*4ii: 
k 1 t,z£M<V*mfo* * 'J #^<0^ -v 

i »*js 6 1 ffirt em i mmfflgx-mtm 1 #bmi 2 

I83l£0. 0 1-1 0 0fl^%^^T'-grtf£fc£*^ 
Slit:**. 

imtm 7 ] fries* 1 mmffigx-mm 1 *5asy± 

0 2 . N 2 04^(±0 3 ^'xSr-i-tf<IkS:!WpStk^-€.»* 

m i £ae*«o^fM* y 
[it*«8 ] msm i siwsiBwrc. ffiteafc 1 

ii*vS14#x£$ 4>te*tri k$r^k^-^«*JS 1 Hz 
C»*JH9] mffB^2^!!iaS©T\ Hufem2j?ffl^. 

[M*JS11] Biff eJSlg^&IEJiRTP (rap 



id thermal processing) 7t- 
**Tfr o Z k Sr^k-f2»fS*« 1 tzsm?)¥m&* 

ctf^fl 1 2 ] Hinam i ausagtn&tfts 2mnmf& 

mintf-vy^T-l y*M*jL- ( i n-s i tu) 
Tfto Z k *«ak-t*«3R« 1 fcffitt*>*NWM* V 

umm 1 3 ] fweT«*ff*#j*Lfctt, 
fet=*tri k soak -raw** i t,z%mn*m#* * 
[ msm i4] «ne>- y 3 ^tissr^-r s ew 

12. MfeTgP«ffi^NH 3 »H^TT'S?i3l!M-r5K|!g& 
*tti k *»ak 1 3 fcteS^SWM * y 

[»:£lgl5] Siei/'JayM«liCVD (che 
mical vapor deposition) ~fjfe 

liZX ->XBf&Ztih Z k Sr^Sk -n>i»*Ji 1 3 

ziz&&zti&zb*imt-$-z>m>&mi 3i>z^m<d^ 

k T Slf*^ 1 KEBWHM ^ y <7)^f * 

[ w^jh 1 8 ] frfiB^m^M^ ^ ®mmm 
zstsmmRTTfT ozt £tm t -t hmsm 1 1 tcia 
sicT)^^ t y*^^^v^^i^^ 0 

1 9 ] ttKR«fl&£!!!m?*8nN22 0 
0~8 0 0^C«?aSTTfif 3 i k $r#®k-r-g.B^a 1 

Sr-irt^v^H^TT'ffdClk^^k-r^W^l 7 

mm 2 1 ] nsas»fMi«rrRm^«> a©« 5 0 
0-8 0 o°cwarF-ctT3 i k *«f«k 2 
0 fciBflto^awM * y <^^«jt*ife. 

[ft*«2 2 ] ^p««!aHR±t:TlWffi*»jfrf *a 



SSPik. 

ffiE^^IS^^M-r^SFgk . 

Sl^Sr-i-tf^ 1 #ffl^.TT'. 3 0 0-50 0*CcO^Hrt 



« • 
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i mxm 2 3 ] flrieTasmsitt k- t y y^tit^ y 
itmx To%z>zt*mLt-*mim2 2Kiet^¥s 

y';3>-. TiN, TaN. WN,W. Pt, Ru, I 
r. Ru0 2 4fclil rO z £t)%2>%.-m&tzteZtlL> 

<nmi*&±m!8.zti&zbt:mLt-rm&iM2 3iz 
[it*«2 5 ] mmrn^mzmm-tmrnmrn 

[«««2 6 3 Mtesi«#:«^^!««ya-r-g»SK(i 2 0 

0-8 0 0°C<7)iajgTTird Cl t SrWSiti:-r-§>il*3S2 

immm2 7 3 B«Kf^tt]&£g^t-6&i^ii^ 
^i&v^^T-efr? c t*mLt-thm?m2 2 

t 2 s 3 mif mmwm^mm-th mga 5 0 

0 ~8 0 0 'CWiSJKT-Cff 3-k SrlffS: i: 2 

[11^2 9 ] ituiasB i f^a^gpgx', tuiess i mm 
mmmz o . o 1 — 1 o o tmxcommvistfz t z 
m^Lt-th mim 2 2 ^zim^^mw^ * y m^)* a- 

[»*JS3 0 ] Miam 1 gftjaaspg-cifnem 1 nm% 

im2 2i,zisMco^m^t vm=F<?>* wsfmrnx 

IIIWW3 1] H?ISmiSfe«lSS|5g{i3 5 0~4 5 0 

m*m3 2 3 mm 1 mmmx\ mess 1 mm 

SUi^YStttfx £ 3 4> fc*tr £ f: fcTOS fc S HMOS 2 
[|f*3S3 3] HiffeB2Sy?oag|igT\ fife^2#H 

2 izumcD^mftj** y fsm-ftm. 
[fS3<JS34] m^2m>m.^m\teoQ-e 50 
•ccoisjg-cif 3 z t ^tittsiM 2 2 iziffin* 

c it*« 3 5 3 me* 1 msemma&xm 2 fmw®. 



^k oraoKH^tc^ 6fg 1 jaS5r*i-6l!S^|?H 

im±.&m®<7>miti&&.£ < o^m2&&z&'?h8m 
ttm^m&izmzh&wmzmiiizit&mgb z-stsz 

[if«JS3 8 3 mi±.®mmzB&t&miz. imsm 

^hm*^37 izim<F>im®m**>*i'?wk-m;. 
[ mm 3 9 3 mmmx2.mmmzT/vzfymtm 

Wib?&n3m3 7izwm<7>&m®&**rtis?w!&i 
m. 

i w«« 4 o 3 mzmmfaim&®mmiz , m?rm 

k Srmsi:-r^if*ja3 7ciett^ma[us&^^t^^ 

[»*«4 1 3 imm$ttnw%,izmi±Mimz 
mm^^msx'it. m$im§i±MmmzMixm§i 

«3 7{=ia»^*ani8s^^^^^t8jt^. 

[»*a4 2 3 *NMf*«±i=TaW««:#J*W-*« 
©k, 

mmmfti&±i,z&m£tziz&mmim x <o =5rs±si5« 
2 o o 'C k «r£±.m«^)BMbaus J: »j «v ^as i 
^tcMie-iia5«s^iiai$-it§si5gk . 

i mxm4 3 3 mz&mt Mi&Msatm* r u ,p 

t, Ir, RuO,&lM rO,J:»)*4tt&»fcaHRS*l 
&#«W^T'J)S£k^#^k-r-5»iS^B4 2tcte«^) 

[ ii*JS4 4 3 i5iEK^^#H^.(ir;p^^a^a 
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sm§*ss®-cji. i^a*ittr!e±gB««i£»tTmie 

4 2fc!S»!c0g«f *J^9W&-Km. 
[W;£Jf 4 7 3 ^<*««jLKTS&m«i£«l£-r£g 

mm'mmi.iz&mt. ttz±m&<m£ o^s±sp« 

2 o o*ci: md±mnm<?mitmi£ om^mi &ssm 
nt<?>mimzh&mim£$:ttz>wim-&3immmz 

[ it #js4 8 3 tnasmflMj&Bw , mmr® 

fc£W&^£ft^4 7£iE«^»«[H]&*^^ 
C00 0 1] 

s. 

COO 023 

[6*o8fl}3 #*<M^y3t^^*»fk$;h.&fcr-p 
*UC * ^ y •fe/UHSfti 5 *^ L , £ flic i. h -fe/U^f -v ' -Os 

DRAM (Dy n am i c Random Acces 

s Memory) cr>m&mmMzmm%wmwmiz-% 

y fiST SrSjfrtS fcfttcii-fey -v ' ^ * £*t JnS 
-tiro i^fc^L&WtttfSr&iirv*. 
[00033 -fttt(c, yx^ttli 
•WMUttOJitS ( T o x e q ) fc WitSN&jrcfffli 



[0 0 04 3 ts/^+rtisfyx&imZlt&fcltmlj 

y 3 >iwuR*«efflHi-f tc»»«j|s&ir^ t mm 

a 2 0 5 , (Ba, Sr) T i 0 3 (BST) , Pb (Z 
r. Ti ) 0 3 (PZT) T'tt*£ft£*g*gfe&JgItffc 

Mtf t m>$fc* : £ vm^m^+'^irmmtemttmb tx 
[00053 fjie^j: o iz-g&m&ztthmmmz 
?<?>mtmmm&mm!m&z&m^&KMzmw;w 

comm. mmi&commvffiiz£ ot±ots»*«c 

[00063 -*\ JMMfcSWSK^mWMS^-raDE* 
m^^r^N^^yxSrft^Tt^tcRu, Pt£)J:33:» 

[00073 Witf , SSmttHi: LTM»!?HmTT-8S 
AfcSfifcT a, 0 5 JSi£»j£Lfc%£-Wi±g&m«& 
^tcK*#fflmTT5 0 0'CJa_hWfflgT1RMaLT^ 

•CfrlBTa 2 0 6 ll±{CCVD ( c hem i c a 1 va 
por deposition) 2j$£"CiI^i $ tlfc R u 

nm%TX'<v?mmi&m#4: 5 ox:ja±tc^:itif Ru ± 

O^riiffWfcMKftS/iT Lt o<F>X\ 4 5 0X;JiLh 
Xfmmth Z b ffiX'h h . l9ET ai o 6 K*» 
«*KTW«Lfc*&tC4 0 O'CO^MaSJST'JiSM 

[00083 mmftmb LtcvD*atM§ 

f^d^#HmTT5 o o "cu±cr>im.x'mmm lxz 
*ffi&x'Z&wMmf&znt>ix&. u&»u ±am 

fcLTRuJR*»*Lfc«^t: % Ru)Si±4 5 0°CJ3Lh 
•cm«tlcg!-fl:§iiScOT'5 0 0°CiiLh^iaJKT»»!M-t 

[00093 

{WM^mmLXob^-mm] *»*obw«. 

[00 103 
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JWB*TT, 2 0 0— 6 0 0X^>«fflrt"CaB?Sii, fr 

»2*H«TC3 0 0-9 0 O^OKHrt-t'StRSfU 
fuffiSg 1 i&K J: ►) XV*I2 Mmse* 1 *ut 
*8*»«ri&2ifcBtfI-$-4. 

[00 11] HETWWBiH-t^SnfcjK'J^U 
3>, TiN, TaN, WN, W, Pt, Ru, Ir, 

[00 1 2] BWei&ttflcK{iTa 2 0 6 . Ti0 2 . (B 
a. Sr) Ti0 3 (BST) . StTi0 3 (ST) s 
S i0 2 , S i 3 N 4 iWi;PbZrTi03 (PZT) X 

[0013] fffe±gff«lli(iRu , Pt, I r . R u O 

[0014] mrieis i mmfflgx-mim 1 hhauk 

o . oi~io oim%r>mmz"£ts . 
luteal #B§y±o 2 , N 2 osfc«o 3 ^x^»a 
«. mrism2^aaKt\ B«fem2#HM{±^*§tt;# 
xti^^ jts^msrafe s . t-rfsm i mmm. 
mm/^mmwtmm^^y^za^x^ 

[0015] *mM<?>--mmiiz®,s>!mwx* om?<v 

[0016] *»«o-awtc«R*4 s »«c^* y *^<d 

emfMtftRNnt-tjgHr* s bizi?* o & . mm 
mikmtmm£&tsmm%Tzimmtz>i%r£tzi$. 2 0 
o-8 0 0-ccoiasTTma-ri.. mesmwR^it 
m*ifZ%\>y%mRTzimm-tz>t&&izit5 0 o-s 
0 0 o c<osjgTT-s!t5&a-r h . 

[0017] ^W^««JBfc:«*¥«*-X* U 
^•Tl). frieTSi5miLh^Ta 2 O 5 M«t0 3 S:-S^m#: 

WR**trlS 1 »H»TC. 3 0 0-500 °Cco®.fflft 

?im±B9mtfjmztuzt8im*m 1 mum-t s . 

B^$-#^^^m2#H^.Tf 5 0 0-7 0 OXOTttffl 
rtTMRSiu SHiaS«t0^v^2aJK-CmfiaSl«6 



[0018] Xtlit . ^VN-y^OlIWIItt 

0 ±a5m^oigffl$:s?-fk$-fr : 5r< r *> mm&m<o* * r 
mmmfiwmm&tf&mi*: tix m± Lfcwwwwtt* 

[00 19] 

imie&mnmmi mz. mmnsLt u*gmmic 
[0020] mz&fik-r&nmMz^^tt&mizg. 

h. 

[00213 Hi*v*LH7i*. *ww<7>m&L\-mm 
^&tzMzjLwmizfe^r7FLtzmffimz'$>& . 

[ 0 0 2 2 3 H 1 £#!Sm«£. 1 0±fcT 

SP*fii 2 0 Zm&th . HiffBT^««i2 Oli H- 1 ^ 
£ Julys' 'Jay, w. Pt, Ru. I r=5rif<5>£ 

TiN, TaN. WN^i:<7)e^14^JRM-(t*5j. £ 
fcliRuO,, I rO l *tf<Og*1!togtWMM:»)$r* 

[00233 W2zmm?titf. «ri£T^«S2 o zm 
otsva >mim 3 o zmm-z . une^ y 3 
3 0 f^Eig^^frteTSSfl® 2 0 

tmfcztLxwnMmvmz ( t o x e q > t&w< * 

iMti «= i: (±. MieTgBS^ 2 0$- H - e^^fi 

Bi~> y n >aHUi3 o zmm-h kmz, mtzTumm 

2 0&&fcZKtz1&mtyZNH 3 mM&TX'm!imLX 
[ 0 0 2 4 ] la 3 sr#sttnw . Mie^ y 3 ^S-ft^ 3 

[00 2 5] «ffaf8m#Sl4 0l4Ta 2 O 6 . Ti0 2 , 
(Ba, Sr)Ti0 3 (BST) . StTi0 3 (S 
T) . S i 0 2 . S i 3 N 4 4*;{2PbZ rTi 0 3 (PZ 
T) J: 0^rl»#-)S4^(iCix^^^m; O^r 1 ? d 
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COO 2 6] fj!ai8mJB£4 0i:L-CTa 2 O 5 B|£^j£ 

•t&t§&zitz<Dmz £#)4 o~ioo Anmsftiz-t 
[ o o 2 7 ] 124 immmtf, ieii*B4 o z& 

f&LtzmOr. MiBSiSaa4 2«i2 0 0~9 0 0-C<^iajK 

T«a-c# h . m^mm 4 2 amm 4 ft v 

1= h . fff^l«£llS4 0 c7)gftMa4 2 £ *JStt#*»ffl 
*TTfr3%£tC<i. Mie^lB|4 2B*i0aS<±5 0 0 

-so o'c^fflrt-c'StRStidi.. 4*, fnei^m* 

H4 0 co^S4 2 £S?«S:-£tfi?HSvTTff 3 

li> fflGitf&a4 2t$a&fttt2 0 0-8 0 O'C^S 

pTdHRSfis s . Krte^«ft)K4 oc7)SWia4 2 
x £«jb-c# & . flriB&sss 4 2i:j:o x massm/M* 
^mz^ Lxm&mimtimziko h. 

[00281 05 *#JRWiUf . flfflSfe«14 2 Six*: 
K«frJS4 0±C±gP«ffi5 0 £J£jj«-&. 

[0029] Mie±ge«ffi5 ot±. mmttizMLxtt 
Mim<7>m>\z Lxwmiz*tLxs>zwmjmart 

h 8^<7)*^«7cfg> mzM R u . P t , I r ifcTttefK 
#14*&JRgfffc!Bj, Caji.{fRuO z , irO 2 J:0ft0o 

[00301 16 £#HB-r*Uf. K*£-£tfm 1 
TX\ 2 0 0~6 0 0-CW®H(*lT'S^$il, H0ie±gP 

«®5 ooig-fta&j: OiSv^iiaKTi-citriB-has 
m5 0i)mm^ixtzmms : S:mimsM5 2-rh. z<o 

wtmzists msm 1 mw^iwrnz o . 01-10 
o mux. mtL< 5 imxnmmxstsx 5 t-r 

zcotiMz. mmmi&mmiOi, N 2 oa^(±o 

#x«±N 2 4*:«a rcoJ: o^vSttXfxJ: 9ft£. 
[003 1]Witf, fllf2f8«ttJB?4 0 #T a 2 0 5 §|J; 

ujgj:9fti>*£\ mriemifi«{ia5 2i^c7)misjgT 

,S300~5001C, a4L<ti350— 4 50°Ci: 

[0032] 1 mm%X^jhixh WBSH 1 

ftftfia 5 2 ti Htfie±gi5«S 5 0 tfOgHfciSJg J; 0 iSv 1 
ittKTj-CffiWifctfrc, H?ie±SP«fii5 0coSai§ix 

*«we.k»««5(>£iKftu -f-oDis*. frte±^« 
mtzx -oxmsBtm»m4 o m*7>j yrxz-rizm 

[00 3 3] iwfE3S 1^35 2 cotmblz, 7r-^ 



L<«. M!em.WI5 2tiRTP ( rap i d t 
hermal processing) 7r — ^-Xf?T 

[0034] H7 t#8mtar, ffriem.wis 2 $ 

ftfctSSMMiK* * fcv *S 2 »HJR-pcfll 2 KKH 
54-TS. fifIESS2£&*!yi5 4(i, 3 0 0-9 0 O'CcT) 

T 2 X'ft?. 

[00 35 1 imeM2fm&5 4(?>tz)bl l Z. 7r-*X 

m 1 »i 5 2 aVIS 2 JfeftH 5 4 iiH-f - -v >VN'fc;fc 
v vc >f -< a. -x-ft o z k tm 4 L v i. 

[0 036] m§ss2mm5 4<7)iztbiz. me* 2* 

[0037] mtii . H!TieK«#:!14 0 A-'T a 2 Osl^J: 

o ft o . mrieiscm® so*«cv d^t-^*^^ r 
u^ofti.^. mfian2f^a5 4^^2iasT 

2 Sr5 0 0~7 0 0 4 C. 34 L<«6 0 0-6 5 O'Ct 
•t&ZktfX'^h. 

ioo3s\m^2fmms4^\ l zmiZit&mm 
2 isjkt 2 \mimmbm4 o ^co^x^^^^. r u 

y 7 1 , fiieJig|5«® 5 0 fc i^m*^4 0 1 
W^/yy^fdangl ing bon 
d) ttK-tnttfrKigtmizmiR-tZ. 
[00391 fFieoJ: 3 tc^A-^'^^^«M«JWtt5:f6l 

±z&&fcfr<nfmmcr>tztbiz, Huie±as«fii5o*^ 

±gi5«ffi 5 0 WKYt^S J: 0 <£^31 1 iSST , Tff t>ti 

&mmifm®5 2t, mmz-k£%^m2BwwF 

X'msimiiS^Ti X K>iK^m2igj$iT i xinhft.&mi 

m 2 ?mm 5 4 x 0 ft i. 2 s^ms*^ weff a 
■c\ mriLh^mffiso^sti^L^ixftu^-C'Hfne 

l^mf*lS4 O^aT'J >7-Wk*+Mzmt>tlh . L 
t*^T, MIEigPmffiSO^-fbftL^-rVN*^^^ 

[0040] H8.&tfl29J±. 

■ewe an*:* +/ts/ ^ commeg^tt^w m Ltzmm 
^LfzVyyx-hh. msitttmmkLxmmztifz 

[0041] H8aVB9«)lrfflS^)fcftt=, 
±{z Y-VyyXtitzXV is y 3 >- J: 0 ftl»TgB«S5r 
4 0 0 A<0J?$fc:J&£L;t&, RTN (rapid t 
hermal n i t r i dat i on) ffiiLtlilE 
T&W&kiz~>V3ym.im$:J8J&lte. cv 
D Umzm V vC BMlSv- U 3 >4WtKJifc:T a 2 0 8 J; 0 ft 
I. 2: 9 0 k<»mz izmm Lti . fuK!$m#:!St2r 

n 2 #h^,tx-7 0 o'coiajs-c«stT^^bS-e 
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OOA^Sfcr^jfcU Zti£'*?-=.y7LX±.Mm 

stt^^iaKco4 o o°cvmiz±.®w&tf&j&.ztitzm 
mi* i<9$m£Ltzmzmtiw&zmmLKm$k. 0 

ttS&jBjftLfciraaiih«sEM£&JR (-•-) fcfr 

mw£Lfcmz&bixfzmti i ®8&wjmMk <-□-> a* 
ftic^ § ixT ^ i. . a 8 <?>mm* t> , HtrtdJbSPmffi*^ 

fcttfflreiittE 1 JWfeSraWtclfc^r Wi«SK<08i«» 
***** <*V^ btfftfrh . £*UiRWMR*>* *T 

[0042]S9I1 Huffi^frTifS 1 i^i^i^tSl 
1tric*tUCiSarC 1 0 0fMft%<*>Nt#efl$VFC6 0 0 

•coaire 2 »i t bixkmtiwfamm 

«ffffii|g-Cii^««#tt^§ <3J#S^-S»i t £09 

[0043] Mia«o x o %m&mti>ti&m&ii<9:0m 

x'Z?izwisi±.®fmtmmftmt owse*; & o . z 
ax? izzmizti * -o vzimm=F&im<o 2 

4. ■? mm*iztfmw».Tizt}^x4oo°cx' 
ftioix&mmmmzmti^m&&n&mmtttizfr 
fcsaii, w&<?>immjmmiz%?>v)Tiz%<. mm 

frhx'h&tmmx'%h. 

[0044] 

if&wmi *%mz&&tmw*^vm=?<7>**j*. 
is?mkimx^±.%mm*m&Ltzik. ^^^<n 
nmmfe*ft}L^htt<mmmnizfr\z. jbam 

x-mi±.&mm<7>mmsi£ 9«t*s 1 wj&xm 1 $m 
mzftiKtk. mmz*k&%^m2mm9i,Txtim&i 



SJSJ:0l«v^2ia J gT«2S^a$rfi : 5. iwiemm 

>mRxsm2mmj:K>%&2®mm®izj:-ix±$ii 
wz<?)mmimti$-*t%< x t>mmmn**.T\) >y 
%)%:Z-\-mz'&L>ti&<7)x\ **'*is?<vmnmmm 
&vrnmm.iftmz tix^LKmsmftitzftiti 

[0045] m-h. *3Kn*ai t^msmzwfxm 
MizmwLtitf. xmuiffisdmrnmizmg. zti-r tc % 
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